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jou r nal h o mep ag e: w ww .e lsev ier . co m / loc ate / i j idAs of June 24, 2015, there have been 1354 laboratory-conﬁrmed
cases of Middle East respiratory syndrome coronavirus (MERS-CoV)
infection. The ﬁrst reported case was in September 2012. Since then,
sporadic cases, clusters of cases, and outbreaks have occurred in
24 countries, with more than 1000 cases reported in Saudi Arabia. In
May–June 2015, a large outbreak occurred in the Republic of Korea.
Both MERS-CoV and inﬂuenza viruses are respiratory viruses,
and outbreaks of infection can have a signiﬁcant public health
impact. MERS-CoV is a zoonotic infection with limited human-to-
human transmissibility, and sporadic cases have sometimes led to
clusters of infection. Inﬂuenza A(H5N1) is also a zoonotic infection,
with a similar degree of human-to-human transmissibility in
households as MERS-CoV.1,2 On the other hand, human inﬂuenza
viruses spread easily between humans, and large epidemics occur
at least once per year in most countries. Zoonotic and human-to-
human transmission of these pathogens could be affected by
common factors such as meteorological factors (e.g., daily
temperature and humidity), travel restrictions, and enhanced
surveillance efforts. The practice of testing for either virus could
also impact on detection of the other. It is therefore of interest to
study the patterns of laboratory-conﬁrmed inﬂuenza cases in the
Middle East and the global MERS-CoV cases.
The patterns of MERS-CoV cases occurring from May 1, 2012 to
May 31, 2015 were studied; 82.1% of these cases were reported in
Saudi Arabia or the United Arab Emirates (UAE). Data were
obtained from the EMPRES-i Global Animal Disease Information
System (http://empres-i.fao.org; accessed June 25, 2015). For
inﬂuenza, as surveillance data were not publicly available in
Saudi Arabia or the UAE, inﬂuenza data from the neighbouring* Corresponding author.
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license (http://creativecommons.org/licenses/by-nc-nd/4.0/).countries – Bahrain, Iraq, Jordan, Oman, Qatar and Egypt – for the
same period, were used. These data were downloaded from the
World Health Organization FluNet (http://www.who.int/
inﬂuenza/gisrs_laboratory/ﬂunet/en/; accessed June 25, 2015).
The patterns of weekly conﬁrmations of inﬂuenza A(H1N1)
pdm09, A(H3N2), and A(H5N1) were studied, and also the weekly
total numbers of specimens tested for inﬂuenza virus. The weekly
total numbers of inﬂuenza specimens tested in the six countries
were compared with the weekly numbers of conﬁrmed MERS-CoV
cases (Figure 1A). The weekly inﬂuenza A(H1N1)pdm09, A(H3N2),
and A(H5N1) conﬁrmations were also compared with the weekly
global numbers of conﬁrmed MERS-CoV cases (Figure 1B, C).
There were a number of peaks in the weekly total inﬂuenza
specimens processed that coincided with the major MERS-CoV
waves from March to July 2014: these took place in Iraq in early
2013, Egypt in early 2014 and from late 2014 to early 2015, and
Qatar in 2013/14 and 2014/15 inﬂuenza seasons (Figure 1A).3
Minor oscillating MERS-CoV waves were also noted in October
2014, March 2015, and May 2015.
The inﬂuenza A(H1N1)pdm09 wave in early 2014 in Egypt
closely led the major MERS-CoV wave in May 2014, while the
inﬂuenza A(H3N2) wave in late 2014 in Egypt closely led the
MERS-CoV wave in early 2015 (Figure 1B). The second MERS-CoV
wave in late 2014 and the third MERS-CoV wave in early
2015 appeared to be split by the inﬂuenza A epidemic. The
2014/15 inﬂuenza A wave in Egypt appeared to ﬁt in the time
interval between the occurrences of the two MERS-CoV waves.
The inﬂuenza A(H5N1) wave in Egypt co-occurred with a MERS-
CoV wave in early 2015 (Figure 1C).
These patterns showed that the major MERS-CoV waves in
2014 and 2015 closely followed the human inﬂuenza A epidemics
in the Middle East region, and most of the inﬂuenza waves did not
co-occur with the MERS-CoV waves. This implies that the factorsciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
Figure 1. Weekly MERS-CoV and inﬂuenza conﬁrmations. Weekly MERS-CoV conﬁrmations as shaded regions versus weekly specimens processed for inﬂuenza in six
countries as coloured curves (panel A); weekly inﬂuenza A(H1N1)pdm09 and inﬂuenza A(H3N2) conﬁrmations (panel B) and inﬂuenza A(H5N1) laboratory-conﬁrmed
human cases in Egypt (panel C).
D. He et al. / International Journal of Infectious Diseases 40 (2015) 15–1616affecting seasonality of MERS-CoV infections may differ from the
factors affecting the seasonality of human inﬂuenza virus
infections. Further studies on the social or environmental factors
that may increase the risk of human infection with MERS-CoV
would be worthwhile.
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